Introduction
Specific disturbances in sodium metabolism occur in essential hypertension, and attention has been focused on their significance in the pathogenesis of hypertension. Eyerl reported that blood pressure does not rise with age in populations with a nonWesternised life style and a small dietary intake of sodium chloride, but Dahl and Love described a positive correlation between salt intake and the prevalence of hypertension in several populations.2 They also showed a difference in the prevalence of hypertension in adults positively correlated with urinary excretion of sodium, and later developed the concept of a genetically determined sensitivity to the hypertensinogenic effect of salt by breeding salt-resistant and salt-sensitive strains of rats.3 4 More recently increased erythrocyte membrane transport of potassium in patients with mild hypertension and a decrease in the transport of sodium in severe hypertension have been described5; thus in mild or severe essential hypertension the ratio of sodium to potassium fluxes was always depressed. There were identical alterations in sodium and potassium flux ratios in non-hypertensive children of hypertensive parents. Other workers have reported increased erythrocyte sodium and lithium countertransport in patients with essential hypertension and also in first-degree relatives of such patients.6 Increased leucocyte sodium and cell water and a reduced rate constant for sodium efflux in patients with essential hypertension have also been described.7 It is thus becoming clear that there are differences in sodium metabolism in hypertensive patients and, more fundamentally, that these differences may be related to changes or abnormalities of membrane transport of ions.
All of the later studies mentioned were in white subjects. In black populations hypertension is more prevalent, more severe, and associated with relatively greater morbidity and mortality than in white populations. We have therefore studied leucocyte sodium, potassium, and rate constants for sodium efflux in black hypertensive Jamaicans to try to determine the presence and nature of any abnormalities in cellular sodium homoeostasis.
Methods
Twenty patients with essential hypertension were chosen from the hypertension clinic at this hospital. Patients with secondary causes for hypertension or established renal impairment were excluded. Fourteen normotensive controls were selected from the staff of the hospital.
Blood for isolation of the leucocytes was collected in heparinised syringes by venepuncture. Leucocytes were isolated by a modification of the method of Baron and The rate constant for total sodium efflux was determined from the residual radioactivity in timed samples of leucocytes. That for ouabain-insensitive sodium efflux was determined in cells treated with ouabain before the beginning of the determination. The difference in rate constants between total and ouabain-insensitive sodium efflux gave the rate constant for ouabain-sensitive or active efflux. Leucocyte sodium content in the controls was 74-5 +7-6 mmol(mEq)/ kg dry solids and in the hypertensive patients 101-1+7-8 mmol/kg dry solids (p <0-05). Sodium concentration was also higher in the patients than in the normotensive controls (47-4+3-9 v 39-4+5-3 mmol/l cell water).
Leucocyte potassium contents were closely similar in the controls and hypertensive patients (341-0±10-8 v 332-0±13-6 mmol(mEq)/kg dry solids), as were leucocyte potassium concentrations (170-0±8-8 v 158-0±8-9 mmol/l cell water). Amounts of cell water were similar in the controls and hypertensives (2-00+0-10 v 2-19±0-11 1/kg wet weight).
There was no significant difference in the rate constants for total sodium efflux, ouabain-insensitive, or ouabain-sensitive efflux between the two groups.
Discussion
In the only other reported study of this type, Edmondson et al7 found an increase in leucocyte sodium content and cell water, a reduction in leucocyte potassium concentration, similar contents of leucocyte potassium, but a reduction in total and active sodium efflux rate constants. They suggested that a defect in the sodium pump was the underlying cause of hypertension in English patients.
Increased concentrations of sodium in smooth muscle have been linked theoretically with increased peripheral resistance by several authors,9 10 presumably an increase in membrane permeability to sodium. Regardless of the initiating factor, however, the next steps are identical-namely, increased sodium efflux and potassium influx leading to a return to normal of cell potassium.
The significance of the disturbances in cellular sodium homoeostasis is not clear, but if we assume that the changes in the sodium content of leucocytes are found in other cells then our findings may be relevant to the production or maintenance of hypertension. Increased sodium in smooth muscle has long been thought to cause the increase in peripheral resistance which is uniformly found in hypertension. Our findings indicate that there may be a different pattern of derangement of cellular sodium homoeostasis in black patients with hypertension.
